Abstract: This paper aims is to empirically investigate the influence of macro-economic factors on the changes of the public debt in lower middle-income countries. By applying DGMM regression method on the dataset of 40 countries during the 1996-2015, the study provides empirical evidences on the role of macroeconomic factors on changes of public debt in lower middle-income countries, including trade openness, interest rates, budget surplus, inflation, economic growth, foreign direct investment, infrastructure, financial development. However, the unemployment rate does not have any impact whatsoever on debt to GDP ratios over the period. The study also implies that the policy-makers should give more emphasis on launching appropriate macro-economic policies. In particular, the government had better attract foreign direct investment, using of borrowing efficiently to enhance the rate of investment, increase earning and income as the most important sources to reduce public debt level.
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Email: ducthuan107@gmail.com https://doi.org/10.25073/2588-1116/vnupam.4126 sources finance for growth. Thus, the public debt dynamics has become as the primary issues for socio-economic development. The large-scale of public debt can have a negative impact on capital accumulation as well as labor productivity and economic growth [1] . Therefore, the challenge for policy makers is to obtain the dramatic economics growth with the debt sustainability. In recent years, there have been large amount of empirical researches relating to the determinants of public debt. However, because of using different statistical procedures and datasets, different studies produce remarkably inconsistent results.
In the purpose of complementing the scientific contribution to this subject field as well as providing implication for the public finance management policies in lower middleincome countries, this paper focuses to break out the public debt into macroeconomic components attributable to trade openness, interest rates, budget surplus, inflation, economic growth, foreign direct investment, infrastructure, financial development using DGMM regression method. The paper is organized as follows: section 2 review of some recent research; section 3 describes proposes empirical model and data; section 4 presents and discusses the estimated results and, finally, section 5 draws some final implication for policy makers.
Literature review
The ever increasing of public debt has been affecting the financial stability of both high and low-income countries for years and is a considerable subject to various authors all around the world. A large amount of literature has examined the decompositions of public debt using an array of econometric techniques such as OLS, Fixed or Random effect model, GMM model on cross-country, time series, and panel data. Some of typical studies relating to the subject are mentioned as below:
The World Bank broke down the change in public debt to GDP ratios of 31 marketaccessed countries into factors such as primary fiscal deficits, real GDP growth, real interest rates, the capital gain/loss on foreign currency denominated debt as result of exchange rate changes, and fiscal costs associated with contingent liabilities such as bank bailouts. By ignoring that factors affecting public debt simultaneously determined and influenced each other, the study points out that primary fiscal deficits, real GDP growth has dramatically affected on the change of public debt ratio [2] .
Accademico provided evidences that public debt are determined not only by the budget surplus, real GDP growth, and real interest rates, real exchange rate but also by debt relief over time. This research was carried out on the data of 17 low income countries (LICs), including Vietnam over the period 1990-2002 [3] .
Forslund et al. expanded the assessment of public debt determinants in developing countries and emerging markets. By applying the fixed-effects model (FEM) on data samples from 95 countries, the study reveals a weak correlation between national inflation history and the size of domestic debt as the result of the control of capital accounts. In contrast, in countries where capital flows are liberalized or neutral, the relationship between inflation and public debt is contradictory [4] .
Sinha et al. used 30-year dataset of middle and high income group countries to find out the determinants of public debt. The research shows that the determinants of debt situation are GDP growth rate, central government, education expenditure and current account balance for both high and middle income group countries. However, foreign direct investment and inflation rate have no impact on debt to GDP ratios among high income group countries but are found to be of more relevance when determining debt situation of middle income group countries. The paper also shows that population density and population above 65 years of age do not have any impact whatsoever on debt to GDP ratios of both high and middle income countries [5] .
Bittencourt defied the main determinants of government and external debt in 09 countries in Latin America from 1970 to 2007. Except for economic growth, other proposed factors such as inequality, and constraints on the policy do not present clear-cut estimates on debt [6] .
Adonia et al. investigated the impact of political factors on external public debt of 36 countries from Sub-Saharan Africa (SSA) over a long period of 1975 to 2012. Using pooled OLS and fixed effects model, the results indicates the importance of both political institutions and economic factors in explaining the indebtedness of countries in Sub Saharan Africa [7] .
Nguyen carried out the empirical study on the relationship between public debt and inflation by applying GMM Arellano Bond model on a sample of 60 developing countries in Asia, Latin America and Africa over the period 1990-2014. The study suggests that public debt of developing countries is significantly impacted by real GDP per capita and government, private investment and trade openness [8] .
Globan et al. investigated the public debt determinants in EU new members. Results of the panel data analysis show that public debt growth decreases if the governments can achieve a more balanced government budget. And by stimulating economic growth, the debt crisis should be resolved [9] .
Eisl reassessed theory of public debt by examining the main political influence factors accounting for the variation in public debt accumulation on a global scale. Applying different specifications of quantitative models on political stability, law, control of corruption from the indicators the global economy during the period extending from 1996 to 2014, the paper finds out evidences that the two governance indicators of political stability and regulatory quality have consistent effects on public debt accumulation [10] .
Thus, previous studies have pointed out the determinants of public debt for a group of countries using different methods. However, there has not any research carried out for lower middle income countries group using DGMM estimation method. This is the research gap. Specially, this paper will: (i) define which factors have influence and assess the impact of them on the change of public debt of middleincome countries; (ii) provide policy recommendations for these countries.
Empirical model & data
Empirical model
In order to empirically investigate the determinants of public debt for a sample of 40 lower middle-income countries over the period 1996-2015, this paper proposed the research model equation for dynamic panel data using DGMM model as follows:
ΔPD it = α it + α 0 PD it-1 + α x X it + η + ξ it (*) In which: η i is an unobserved timeinvariant, country-specific effect and ζ it is an observation-specific error term. Dependent variable: ΔPDit, as the first difference of PD, representing the growth rate of public debt. Explanatory variables: A set of explanatory variables which have impacts on the public debt are selected based on a review of previous studies as well as the basis of the research models. In summary, the variables which are used in the empirical model are as follows: 
Research data
Macro-data of 40 out of 52 lower middleincome countries are extracted to balance panel data over the period 1996 -2015. Except for the data of public debt, budget surplus and real GDP growth rate are taken from the datasets of The International Monetary Fund (IMF) Data Mapper, the remaining data is collected from The World Development Indicators database provided by the World Bank (WB). Some missing values of the dataset in some countries are fulfilled with annual report and database of the Asian Development Bank (ADB), the African Development Bank (AFDB) and the United Nations (UN). Pursuant to the analytical classification of the world's economies in 2016 based on estimates of gross national income (GNI) per capita, lower middle-income economies are those with a GNI per capita between $1,026 and $4,035. The reason why data is collected for the period from 1996 to 2015 from 40 countries instead of total 52 countries in group is due to some missing data can be collected by the trust data sources. Some countries such as: Timor-Leste, West Bank and Gaza have not provided data over the same period. Some of them don't public full database for the year after 2015 or before 1996. Therefore, after the database adjustment for conducting the empirical research to get the max of observations, some countries will be rejected out of the sample. The final sample includes 40 countries, in which: 20 countries of group Asia-Pacific, 13 from Africa and 7 from Latin-America 
Empirical results
This study firstly used the correlation matrix to find out the relationships between the independent variables that are likely to affect to public debt ratio. The matrix of correlation coefficients for variables is given in Table 3 . In general, all correlation coefficients between dependent variable and independent variables are statistically significant low and less than 0.8. The figure suggests that the correlation between the variables is quite low and eliminates the possibility of collinearity between these variables. In addition, according to the matrix, instead of financial development, inflation, and unemployment are positively correlated to public debt, all the remaining variables consist of budget surplus, infrastructure, economics growth, trade openness, foreign direct investment, interest rate are negatively linked to public debt. The presence of the lagged dependent variable gives rise to autocorrelation. It can make OLS inconsistency and estimates bias for short time dimension (small T). Therefore, this paper suggest using the difference GMM estimator (DGMM). The DGMM was designed for dynamic panel data with "small-T & large-N". In the standard GMM procedure, it is essential to distinguish instrumented variables and instruments. Based on previous empirical research, there exist and converse relationship between the public debt ratio and the inflation rate [8] . Thus, inflation is an endogenous variable, the remaining explanatory variables are added to the model as instrument variables. The DGMM results show the sustainability of the regression model when the coefficient of variables has the expected sign and the p-value is statistically significant. In addition, the validity of instruments in GMM estimator is assessed through Sargan statistic and ArellanoBond statistic. The result shows that both Sargan and AR (2) tests with the p-value greater than 0.1 meaning that the DGMM model is sustainable. The detailed results of the estimation determinants of the public debt as the results of estimating Eq. (*) as below: The study has shown empirical evidences on the role of macroeconomic factors on the growth of public debt level in lower middle income countries, in which trade openness, interest rate have positive impact on public debt changes whereas other variables such as state budget surplus, inflation, economic growth, foreign direct investment, infrastructure, financial development negatively correlate with public debt.
It is clear that the budget surplus impacts dramatically on public debt growth in all cases. The nature of public debt derives from the deficit of the budget balance. The results indicate that the improvement in budget balance will reduce the level of public debt [9] . Moreover, the results reveal evidences that inflation and economics growth rate, the financial development and foreign direct investment have significantly reduced the debt ratio. Apparenttly, economic growth can be used as one of the most effective tools to reduce public debt [9] . The rapid growth of these economies contributes to the consolidation of revenues and reduces the debt ratio. Besides, inflation can be used as the alternative solution to enrode the value of public debt but need to be considered due to the unanticipated results of increase inflation rate [8] . Among the independent variables, foreign direct investment is crucial factor to diminish the public debt, implying that the rising of inflow investment form others countries contributes to reduce the public debt to GDP ratio.
In addition, the increase of the real interest rate and trade openness generate a positive variation of public debt levels in countries. The increase in interest rates lead to grow up the borrowing costs and increase the size of public debt.
The study uses two social-variables including unemployed rate and infrastructure development to indenfity the influence of them on debt. The empirical results have not shown significant relationship between unemployment rates and public debt scale. However, the development of infrastructure has important roles on reducing the level of public debt results from producing more opportunities for those countries to generate income and attracting foreign investment.
Conclusions
The study has defined determinants of public debt in lower middle income countries, in which trade openness, interest rate have the significantly positive impact on public debt, whereas budget surplus, inflation, economic growth, foreign direct investment, infrastructure, the development of the financial system have negative correlation with public debt. In addition, the estimated result reveals no impact of unemployment on the public debt of those countries. The result emphases the role of foreign direct investment in lower middle income countries in reducing the burden and size of public debt by increasing productivity and attracting capital. The study also recommends the implementation of policies to attract foreign direct investment and use of finance from borrowings efficiently. By attracting foreign direct investments, the government can create more jobs for employees, improve government income, and reduce public. Moreover, with the effectiveness of investment in infrastructure, financial systems, it can spur the growth of economics and reduce the public debt.
